The increased thickness of ceramic laminate veneer with butt joint design at the incisal edge reduce the amount of light reaching the cement layer and therefore compromise photo-activation of the luting material However, an adequate cure of the resin-based cement is an important prerequisite for the stability and biocompatibility of the restoration. 57 Dual-cure resin-based cements have been recommended for luting ceramic laminate veneers to compensate for the attenuation of the curing light effected by the thickness of restoration and to allow complete polymerization of the luting material even at the incisal area of laminate veneers where access for the curing light is limited, but the yellowish discoloration due to ageing of conventional dual-cure resin based cement was the problem.
INTRODUCTION
Ceramic laminate veneer (CLV) restorations have gained increasing popularity for esthetic improvement of anterior teeth. CLVs have been reported a durable and conservative restorations with superior esthetics. 1 The luting agents available for ceramic restorations can be auto-, light-or dual-polymerizing resin cement. In vitro studies have indicated that dualpolymerizing resin cements undergo greater color alteration than lightpolymerizing cements, which is usually attributed to the oxidation of aromatic tertiary amines present on the dual cements as accelerators of the auto polymerizing reaction. The presence of unreacted double bonds, composition ofmonomers used in the matrix, filler size and content, water absorption, and environmental factors may also cause color instability in resin cements. 2, 3 The purpose of the different shades of resin cements is to achieve clinically acceptable estorations with good color matching to the adjacent dentition.
However, the final color of translucent ceramic restorations is determined by the thickness of the porcelain and luting agent as well as the color of the luting agent and the underlying tooth structure . 4 
MATERIALS AND METHODS

Sample size calculation Sample size calculation:
If there was truly no difference between the standard and experimental treatment, then 16 restorations were required to be 80% sure that the limits of a two-sided 90% confidence interval would exclude a difference between 2 groups of more than15%. This number was increased to 20 to compensate for losses during follow up. 5
Research ethics approval:
This study and the template informed consent form reviewed by the Ethics Committee of Scientific Research -faculty of Dentistry -Cairo University and approved in December 2016.
Study design:
This study was performed in Fixed Prosthodontics Department clinics of Faculty of Dentistry, Cairo University, Cairo, Egypt. A total of 22 ceramic laminate veneers were included in the study and completed by one operator (the researcher). A total of four patients (2 patients in each group) were selected for the study with an age range between 20 to 50 years old.
Patients were selected as follows:
Inclusion criteria were: 1. Age:18-40 years old, able to read and sign the informed consent document. 2. Physically and psychologically able to tolerate conventional restorative procedures. 3. Have no active periodontal or pulpal diseases. 4. Have teeth with good restorations. 5. Patients with teeth problems indicated for laminate veneer (e.g. discoloration, fracture not involving more than 50% enamel loss, mild malposition, upper anterior ,spacing). 6. willing to return for follow-up examinations and evaluation.
Exclusion criteria were: 1. Patients in the growth stage with partially erupted teeth. 2. Patient with fractured teeth of more than 50% enamel loss. 3. Patients with poor oral hygiene and motivation. 4. Pregnant women. 5. Psychiatric problems or unrealistic expectations. 6. Lack of opposite occluding dentition in the area intended for restoration.
Randomization:
The patients were randomly divided into 2 groups using web site (WWW.RAN-DOM.ORG) into 2 equal groups.
Blinding:
The investigators and the statistician were blind throughout the whole procedures and follow-up visits.
Group allocation: The 4 patients were divided into 2 groups, 2 patients in each group: Group (1) control group: included 2 patients each patient received 6 e.max Cad laminate veneers cemented with bisco light cured adhesive resin cement on the upper six anterior incisors with Butt joint bonded with delayed bonding technique. Group (2) intervention group: included 2 patients each patient received 6 e.max cad laminate veneers cemented with Nexus third generation dual cure adhesive resin cement on the upper six anterior incisors with Butt joint bonded with delayed bonding technique.
I-Diagnostic phase:
Intra-oral examination, photographs, diagnostic casts, diagnostic wax up, scaling, polishing and shade selection were performed.
II-Tooth preparation phase:
1-Silicon matrix construction for preparation index:
A putty silicon was used to obtain index for each patient using rubber base impression material.
2-The labial preparation:
The labial reduction was started with horizontal orientation grooves using depth cutter wheels. Labial reduction was 0.5 mm at the cervical third and 0.7 mm at the middle and incisal thirds. 3-Incisal preparation: Vertical orientation grooves were done on the incisal edge of the tooth. The tapered stone with round end diamond stone was placed parallel to the incisal edge to remove the projection between grooves resulting in 2 mm butt joint incisal preparation.
4-Cervical finish line:
The cervical margin was created supra-gingivally along the free gingival margin.
5-Proximal extension:
Due to presence of spacing in all the selected cases, the interproximal preparation was extended beyond the contact areas.
6-Finishing the preparation
III-Impression making phase: Final impression
were taken using addition silicon (Panasil, Kettenbach, Germany) in stock trays. Two step impression technique was done.
IV-Provisionalization:
was constructed using bisacrylate composite resin material (Dento Crown. ITENA, France).
Veneer fabrication:
Started by scanning the master cast, designing of the final restoration and finally starting the milling process: Using 5-axis milling machine followed by short firing cycle to complete the crystallization process.
VI: Bonding of laminate veneers:
The fitting surface of the ceramic veneers were etched for 20 seconds with 9.5% hydrofluoric acid (Bisco ceramic etch ,U.S.A). The veneers were rinsed with water for 20 seconds then dried with air. Then a single coat of the ceramic primer was then applied to the bonding surface of the veneers and left for 1 minute then excess is air dried.
Finally surfaces were dried gently for 5 seconds and the veneers of intervention group were cemented in place with dual cure Nexus 3 adhesive resin cement where the cement applied to the fitting surface of laminates using auto mix tip where the control group cemented with bisco light cure resin cement. The cementation steps were done individually from the midline in the following order: two centrals, lateral incisors then the canine. excess cement was removed using sharp explorer after 5 seconds of preliminary light polymerization and the restoration were then completely light polymerization with an energy density of 480mW\cm for at least 40 seconds from each aspects of the tooth. An articulating paper was used to establish appropriate occlusal contacts. Contacts were tested with floss and adjusted with diamond bur and ceramic polishing burs
Follow up sessions:
Follow up sessions were done every three months for each patient using dental probe and direct vision to evaluate the outcome according to USPHS criteria (United States Public Health Service). 
No Patient attrition:
During follow up period, all patients attended in the control group and the intervention group. Data were recorded, tabulated then statistically analyzed.
Statistical methods
All Data was collected, checked, revised, tabulated and entered into the computer. They were analyzed using IBM SPSS advanced statistics (Statistical Package for Social Sciences), version 20 (SPSS Inc, Chicago, IL). Categorical data were described as numbers and percentages. Comparisons between categorical variables will be performed using the chi square test or fisher exact as appropriate. A pvalue less than or equal to 0.05 was considered statistically significant. All tests were two tailed. 5
RESULTS
The mean and standard deviation values were calculated for each group in each test. Data were explored for normality using Kolmogorov-Smirnov and Shapiro-Wilk tests, data showed non-parametric (not normal) distribution. The data obtained by evaluating each assessment criteria were statistically analyzed using the Chi-square test. The significance level was set at P ≤ 0.05. Statistical analysis was performed with IBM® SPSS® Statistics Version 20 for Windows.
Color change (visual):
Descriptive statistical analysis presented in table (6) There was no statistically significant difference between (Base line), (After 3 months), (After 6 months), (After 9 months) and (After 12 months) where (p=1).
Alpha grade was recorded for all the veneers at all the intervals of evaluation and none of samples were Charlie.
Relation between both groups:
There was no statistically significant difference between (Group I) and (Group II) both groups showed no color change in 2,4,6,12 month follow up period 
DISCUSSION
This study was a randomized, double blinded clinical trial to eliminate the risk of selection bias of the included patients. Since the main investigator performed all the procedures during this study, then, the evaluation of the outcomes had to be done by an experienced professor who was blinded and did not know the patients belonged to which group. Also, the statistician was blinded during the analysis of the results of this study.
Ceramic laminate veneers are considered a conservative modality that provides excellent potential for esthetic enhancement. Veneer preparation preserve sound tooth structure which is the ultimate goal of the minimally invasive veneer preparation. 7 Anterior teeth were chosen for this study as they are the most commonly restored teeth with ceramic laminate veneers, their presence in the esthetic zone and to standardize bonding area of all restorations. 8 It has been suggested that a maximum of 0.5 mm thickness to be done at the cervical region of labial veneer preparation. 9 In order to standardize our preparation design three wheels depth cutter was used to have minimum depth cutting. Then, silicon index was performed for checking final preparation depth and design. 10, 11 All labial preparation of all teeth was prepared with chamfer finish line, located 1mm supragingival labially to make sure that all margins were within enamel, thus enhancing the bond between enamel and adhesive resin cement which will decrease the chances of marginal microleakage and deteriorations. 12, 13 The final impression was taken with addition silicon impression material since it has low dimensional change, relatively short setting time and with moderate to high tear resistance. 14 In this study ceramic laminate veneers were fabricated from: Lithium disilicate ceramic (e.max CAD). Since it has been considered the strongest glass-ceramic, have high number of microstructural, interlocking, needle-like lithium disilicate crystals embedded in a glassy matrix. Lithium disilicate ceramic (e.max CAD) have high mechanical properties than other types of glass based ceramic materials. 15, 16 Laminate veneers in this study were treated with hydrofluoric acid, as the microstructure of the ceramic is changed by hydrofluoric acid attack of the glassy phases of dental porcelain. Because the ceramic has components bondable to silane such as silica, the bonding process can be enhanced by application of silane coupling agent. 17 Dual-cure resin-based cements have been recommended for luting ceramic laminate veneers to compensate for the attenuation of the curing light affected by the thickness of restoration and to allow complete polymerization of the luting material even at the incisal area of laminate veneers where access for the curing light is limited. 18 Bisco Choice 2 light cure resin cement was the cement of choice in our study. It has a polymerization mechanism that only allows material setting in the presence of a light source that activates photo-initiators to start the polymerization reaction. The advantage of these materials is their ease of use due to their controlled setting time and the unlimited working time. 19 Color change results: The Alpha score of no color change was recorded for all veneers. Invitro study by Çağrı Ural et al 2016 showed that the color change of both light cure and dual cure adhesive resin cement were within clinically accepted level also, third-generation adhesive resin cements with free tertiary amines and benzoyl peroxide underwent smaller color changes than the light-and dual-cure resin materials 3 Marchionatti et al 2017 concluded that The light-and dualpolymerizing modes presented similar color changes for all evaluated periods (2, 6, 12, and 24 months). 20 Also, Ah-Rang Kim, et al 2015 said that the color change of selfcure and dual cure adhesive resin cement caused by the amine group 21 Also, Evren Kilinc et al 2011 concluded that all resin cements did not cause a noticeable color change on the ceramic, which also showed that even a significant color change of the resin cement may be unnoticeable when covered by the ceramic. 2
CONCLUSIONS
Both E.max CAD laminate veneers cemented with light cure and E.max CAD laminate veneers cemented with dual cure amine free adhesive resin cement revealed high successful survival rate in terms of the stability of the color. Therefore dual cure amine free adhesive resin cement can be considered a good alternative for cementation of laminate veneers.
